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AbBtraot i Deaoription and measuTementB of the maKlllaiy- first 
preraolttT of Garusl I. The Epecimen is referred to ^ustraloplthecua 
afsrensls but because jU afarensiB remains represent a wide geogra- 
phic and a broad time range the ooclusal orown measures are used 
for the examination of evolutionary trends. 

Tooth measurements are repetitively snalyeed in paleoanthropolo- 
^oal reseaxoh due to abundance of dgntal remains and to the FOla 
of environmental and genetic fsotors in odontogenesis. 
For dlsorlDlnation, aesio distal and buooo lingual diaraetsrs of 
tooth oro'NTi alons are Inappropriate, groove end ousp pattern must 
be described with anatomioally detailed raeasurements. Measurements 
Bay Include length, breadth, and height of ousps and ooolusal surface 
topology. 

In this paper we give anatcmloally detailed dental measurements to 
the dasoriptlon of the upper first premolar of Oarusi I. 
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Matarial . Gsruel I oonoiet of a right maxillary fragment with 
tha tico premolars and the alveoli of the oanine and the two 
inoisors. It wsa found at Garuai (Tanzania) by Kohl-Larsen the 
8 th of i'"'ebruaTy, I9i9 in the Laetolil Beds (tohl-Laraen 1943, 
Protaoh I98l). The Laetolil Beds at Laetoli have yielded in 
1974-1975 atiundant laaterial including mandililaB and teeth of 
^4 human anoegtora that hairo "been dated between 3.59 and 3.77 
million yeara (Leakey et al. 1976, White 1977). The Laetoli 
remains axe veaihered and no maxillary bone oan be analysed. 
On the basis of aorphology of the two premolars Johaneon, White 
and Coppene (I97S') refer the speoimen to AustralopitheotiE 
afarensJB (Laetoli and Hadar hoBiinlds). 

Judging from the alveoli, the upper oentral inolsorB of Ganisl 
are not much larger than the lateral Incisors. The oanine Is 
large and mossive with a long straight root. The Oarusl hominid 
seems to bo in this respect different from the Laetoli and Kadar 
homtnlds (Puooh et al I985 a). 

l^escription . The crown of the permanent first premolar is 
ooTored with mloropitting which inteneifles on the buooal part 
of the ocolusal surface (Pueoh et elo I985 ti). 

Viewed ooolusally, crown shape ie an oval elongated aooross its 
raesio buecal and dieto lingual axes, with major buooal and lingual 
cusps 6.4 mm apart. The lingual ouep is plaoed meslad of the buooo 
lingual crown axis. Maximum length of the meslo distal diameter ie 
9»3 Ki"! (9.7 min corrected for interproximal veax) and maximuin breadth 
or buoco lingual diameten 12,45 ""*• 

The lingual crown faoe and the buooal fisoe are slopini;. The lineal 
faoe, 8 mm high, bears a smooth aurfaoe with four minor vertioal 
grooves (two lingual, the third meoio lingual the larger and the 
last situated almost on the mesial faoe). The faoe has a basal bulge. 
The buooal faoe, 10 mm high, beers two large vertical grooveei the 
mesial (5 ™™) almost twice higher the distal groove {imia). It has 
a meaio basal bulge. 

The buooal cusp apex is sharper and higher, about 1.4 mm, than the 
lingual. The mesial slope of the buooal ousp (5™") le longer than 
the distal one (3.8 mm) and the distal alope of tha lingual ousp 
(5o3 mm) 1b nearly twioo the meBial one (^,8 mm). The two ousps are 
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tinited by tiro oreste convar^ng to the central groovs and there 
sepeP^atsd hf Imm. 

Primarr flBsiirBtlon iB"H"ahaped, with poorly developed meslo lingual 
(I.T ram) dlBto buocal (1.7 mm) and dlste lingual amiB (1,0 am). The 
mesio lingual foveel groove is in a straight line vhoreftB the mesio 
bucoal foveal groove (2.8 mm) ataxts in a mesial direction In conti- 
nuity of the central groova and after Imm teme tiuocaly. The anterior 
fovea radiates a small groove which passes across the oocliisal margin 
onto the mesial crown face and ends at the maximum contour of the 
maslal fsoe. A primitive condition that remind the longitudinal 
depression Indenting themeeial surface of BivapithBOUs P (OSP 
II704). The mesial marginal ridge of tha occlusal surfaoe is 1.6 mm 
Tfide and 4 nm long. The posterior fovea, 4 mm distant from the 
anterior foven, is well developed defining a moderate talon. The 
distal raprginal ridge le 2.1 mm iride enA 2.6 mm long. 
Perlkymata are present on the half basal high of the crown. On the 
distal portion of the lingual face the enamel outermost layer lost 
reveals the increment lines of eoafflel on a portion 0.8 mm X 1,5 mra. 
OcoIusbI wear is light with no dentine exposure , if lalmoat the 
entire faoe 1b polished wear have raalntened the sharpness of the 
cusps and 'buooolingually directed mioroeaopic crenulations are present - 
on the distal slope of the lingual ouep. There 1b a 2.5 nun Intorproil— 
raal contact irith the ^ on the moat oooluso bucoal portion of the 
mesial face and a larger contact with the i^ estimated 3,3 mm. 
The F^ have three roots, two buccal roots mesio distally oorapreoeed 
but dlvergents and a more cylindrical lingual root. 

BisouBBlon and conclusion . The P^ crown from Garusi Is a meeio 
distallf largo tooth, 9.7 mra if we correct the ititerproiimal wear, 
falling squarely in the A, afrioanua and Momo habllis sample ranges 
given by Tobias (1973) and out the i.. afaransis sample range given by- 
White, JohatiBOn and Kimbol (I99I). The buooo lingual diameter, 12.45'™', 
fall in the A»' afarensio and *. afrioanus sample but outside the 
H. habllis sample range given by Tobias and in the H. babilis sample 
range given by Bluraenbarg and IjLoyd (1983) (Table I and Table 2), 
The Garusi I" orown has a similar shape to that of Laetoll and Hadax 
desoribed by White (1977), Johanson and White (1979) and White, 
Johanson and K.imbol (I96I). The orown is ooolusally, buooally end 
lingually asymetrio and normally larger than the P (Table I). White, 
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TABLS I 



samplo/Bpaoimon roesiodistal diameter buocollngual diantetar 

MAXXbLJUfi irt'fiiRIOH PRJSfftOLiH (P^) 



(I) Oiduva H. hablUa 


8.9 - 10.2 




II .2 - 12.3 


(2) A. boiaal 


9.5 - II. 8 




13.8 - 17.0 


(2) *. afrioBJWa 


8.7 - 9.6 




II. 7 - 13.2 


(I)(2) Laotoli 


8.9 - 9.3 




13 .0 - 13.4 


(2) HadsT 


7.5 - 8.9 




II .3 - 12.4 


(4) ObtusI 


9-7 




12-45 


(5) MskaPBnsffBt HLB 9 


9.9 




13.7 


MlXILLJlHY 


roSTKHIOH FHiSMOLlE 


(p4) 




(I) Olduval H. habiliB 


8.9 _ 10.2 




II. 4 _ 12.5 


(2) 1. baisel 


II. 7 - 12.4 




14.2 - 17.6 


(2) A. afrioanus 


8.7 ~ 10.8 




12.7 - 14.2 


(I) (2) Laetoll 


9.0 - 9.7 




- 


(2 ) HadBT 


7.6 - 9.5 




II. I - 12.6 


(4) GaruBi 


9.2 




12.4 


(5) Makapansgat MLB 9 


8.5 




13.3 



TABI.B 2 I ComparatiTe dental measurements (In ram) for P^ 



A. afarenela H-C 7.1 - 9-3 B-i II. 3 - 13.4 

GbxubI M_D 9.5 (9)9.7 B-I, 12.45 

A. afrlcanua H-J) 8.5 _ 10. 1 B-i 10.7 - 13.9 

A. robUBtua M-D 8.3 - 10.8 B-^ 13.2 - I5.3 

A. boisel H-D 10 - II.7 B-4, I3.7 _ I7.0 

M. hablllB H-U 7-5 - 10.2 3-L II. I - I3.9 

g. ereotUB M-D 7-1 - 9-2 B-L 9.9 - 12. B 

Tleogllano g. ereotue M-I^ 10. 5 3~L 12.3 

Tobias 1978, (2) White, Johanson and Klrabel 1981, 

Blumenberg and Lloyd I983, (4) Pusoh, Alberttnl and Hoth, 
Wolpoff 1978. 
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JohanBon and K-lmbel (I98I) hevo found a reveraed aituation, P** 
larger than P^ , in ^. afrlcanuB , *. robuBtua and A. bolsel . These 
obBervatloiiB ere to be related to reduced canine rtroa of the "robugt" 
australopitheoinOB (Table 3). 

TiBLJS 3 ! Comparative dental meesureraents (in mta) for _ : Tobias 1^80 

A. Bfarenais mean M.U. diaragter 9-92 mean H.L. diameter 10.94 

A. afrioanus transvaelenalg 9-61 9.90 

i^ robuBtuB oraBsldsns 6.54 ■ 9 = 3" 



The eonolusion of ■Thite, Johanson and tLimbel (I9BI) is that 
relatively large C and P^ constitutes the primitive condition also 
found In esrlj- man (ftieoh and ilbertlni I984). This would bring the 
^akapansgat horainidn close to Laetoli and liadar hominids since 
Kbl) 9 have relatively lexge and F^ larger thisn f^ (Table l). This 
relation is denounced by the similar pointed appearance in Garugi, 
Laetoli and Hadar P^ lingual ouep opposed to the Inflated appearance 
observed bj- White, Johanaon and Kimbol (I98I) in i-« africaHUB (^STtf 
73, MLB 2i) and A. robustua (tiK 46, 823), Hhen worn the lingual oUBp 
in Carusi and Hadar have distinct mesial and distal -wear planes, absent 
in Laetoli horalnld 5, that must be related to the projection of the 
canine bejond the tooth row at leaBt three millimeters as proposed by 
Proteoh (I98I). 
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